Intratracheal LPS administration attenuates the acute hypoxic ventilatory response: Role of brainstem IL-1β receptors.
Perinatal inflammation and infection are commonly associated with various respiratory morbidities in preterm infants including apnea of prematurity. In this study, we investigated whether pulmonary inflammation via intra-tracheal micro-injection of lipopolysaccharide (LPS) into neonatal rats modifies respiratory neural control via an IL-1β receptor-dependent mechanism. Prior to an intra-tracheal micro-injection of LPS (1mg/kg), 10day old (Postnatal age, P10) rats received an intraperitoneal (i.p.) or intracisternal (i.c.) micro-injection of the IL-1β receptor antagonist AF12198. Whole-body plethysmography was performed two hours later to assess the magnitude of the acute hypoxic (HVR) and hypercapnic (HCVR) ventilatory responses. Intra-tracheal LPS dose-dependently attenuated the acute HVR compared to saline (control) treated rats, whereas the HCVR was not affected. Pre-treatment with an i.c. (but not i.p.) micro-injection of AF12198 15min prior to LPS prevented the attenuated HVR. These data indicate that intrapulmonary inflammation affects brainstem respiratory neural pathways mediating the ventilatory response to acute hypoxia via an IL-1β-dependent pathway. These findings are relevant to our understanding of the way that pulmonary inflammation may affect central neural mechanisms of respiratory insufficiency commonly seen in preterm infants.